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TITLE: Tocal Heat Treatment of Weld Joints Manufactured by
Electric Slag Welding (Mestnaya termicheskaya obrabotka
svarnykh soyedineniy, vypolnennykh elektroshlakovoy
svarkoy)

PERIODICAL: Metallovedeniye i Obrabotka Metallov, 1958, Nr 8,
pp 38-43 (USSR)

ABSTRACT: The single-pass electric slag welding of 100-400 mm
thick components developed by the imeni Ye. O. Paton
Welding Institute (Institut svarki imeni Ye. O. Patona)
is widely used in Soviet industry. However, the heat
treatment of large components (normalisation annealing
and high temperature tempering),which has to be carried
out if they are to be highly stressed in service,
involves serious technological difficulties. TsNIITMASh
and NEMZ investigated the problems involved in the process
of electro-heat treatument of welded joints of very large
(100 ton) sheets of the Steel 22K. The sheete were butt
welded with a wire electrode using a slag method,

Card 1/5 50 c¢c.p.s. current was used which ensures a relatively

APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001757620010-2"



"APPROVED FOR RE :
LEASE: 04/03/2001  CIA-RDP86-00513R001757620010-2

SAIREA AT e T M R ST T O R P P S A Y T ALT S e -1 % S

TR 55

T & G S TR BRRIHEZAL S - IR BT
H S e e S R e G SRR A VRS TR R R

129-58-8-8/16
Local Heat Treatment of Weld Joints Manufactured by Electric
Slag Welding

low speed and a high degree of uniformity of heating the
plate along the cross gection. The width of the zone
which became heated to a temperature above the Ac point
was 2.5 times as high as the width of the weld; péyond
this zone the heating was effected as a result of the
thermal conductivity of the material. The induction
equipment ensured local heating of the weld by means of
a group of flat single-phase multi-turn 50 c,p.S.
inductors which were connected into a three-phase aysten;
the heating was effected simultaneously from both sides
along the entire length of the weld. The inductors are
fitted into two revolving fremes and are pressed onto the
plate by means of prneumatic or hydraulic devices.
induction equipment had a rating of 700 kVA. In Fig.l
the changes are graphed of the mechsnicul properties of
the Steel 22K as a function of the heating temperature
on the basis of experiments made by heating in %the
furnace at temperatures of 650 to 1050°C with a holding
time of four gours at each temperature, The temperature
card 2/5 range 700-800°C proved to be the most dangerous one; the
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vield point of the steel is redgced by such a heating
and subsequent tempering at 600°C to h-6 kg/mn=, Thae
best combination of mechanical properties is obtain %
in the case of normalisation cnnealing at 870 te 9507°C,
Since this steel is not prone %o over-heabing, induction
heating in the weld up to 1050°C is considered admissible.
Relaxation testsoof the nccmalised steel showed that
tempering at 650 C during L to 2 hours conserves the
required mechanical properiies of the normalised steel
whilst eliminating almost :ntirely the residual stresses,
The applied control equipm:nt enabled achieving a full
equalisation of the temperiture throughout the entire
thickness of the plate aloag the weld seam. The
described investigations of the sean metal and the
thermally affected zone allows the following conclusions
to be made:
1) Normaligation annealing restores the over-heated
coarse crystalline structure of the weld obtained during
electric slag welding which leads to an improvement of
Card 3/5 the ductility of the steel. Irrespective of the method
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of heating after normalisation and tempering, the metal
of the weld and of the near-weld zone %ill have a strength
and mechanieal characteristics equal to that of the base
metal,

2) The most rational type of heating for normalisation
annealing of the metal in the case of welds of large size
plates is local induction heating by 50 ¢.p.S. current.
3) Local electro-thermal treatment of welded plateg of
the Steel 22K containing at least 0.22% carbon ensures
obtaining mechanical properties vwhich are in accordence
with the requirements to be met by this sheet material.

The described new technology of heat treatment has been
successfully introduced and is recommended for weld
joints of tubes and steam pipings, high pressure vessels
and various other components. If it is necessary to
eliminate more fully the residual stresces in the welded
component by high temperature tempering in the case of
heating in furnaces, application of local electro-thermal
treatment (normalisation) ig rational and efficient for
welds produced by electric slag welding since it excludes
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warping and the necessity of straightening of the welded
components as 1s necessary during heating to high
temperatures inside furnaces,

There are 5 figures, 1 table,

ASSOCTATIONS: TsNIITMASh and NKMZ

1. Welded joints-—-Heat treatment 2. Welded joints--Properties
3. Welded joints--Test results

Card 5/5
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;INVE:NTOR: Badayeva, A. A.; Pervaya, A. S.; _Tutov, I, YGui. Katsnel'son, V. Yu.;

‘Kuz'mintsev, V. N.; Koloskov, M. M.} Kulinich, V. P.

ORG: none

FITLE: High speed steel. Class 40, .No. 187314 [announced by the Central
‘Scientific Research Ingtitute of Technology and Machine Building (Tsentral'nyy
lhauchno-issledovatel'skiy institut tekhnologii 1 mashinostroyeniya);

A11-Union Scientific Research Tool Institute (Vsesoyuznyy nauchno-issledovatel'skiy
?nSCumentafnyy institut) ]

%OURCE: Izobreteniya, promyshlennyye obraztsy, tovarnyye znaki, no. 20, 1966, 124
1

!
‘TOPIC TAGS: high speed steel, chromium tungsten molybdenum steel, vanadium containing
teel, titanium containing steel, DUCTICITY | TOOGHMESS

ABSTRACT: This Author Certificate introduces a high-speed steel containing silicon,
manganese, chromium, tungsten, molybdenum, vanacium and titanium. To improve the
‘trength, ductility, notch toughness, and oxidation and heat resistance and to l—
TYeduce carbide heterogeneity, the steel composition 1is set as follows: 0.75—0.85%"
larbon, 0.17—0.35% silicon, 0.20—0.40% manganese, 3.5—4.5% chromium, 2.5--3.0Z
‘tungsten, 2.5=—3.0% molybdenum, 1.9—2.2% vanadium, 0.03-—0.08% titanium. R

L 11/ SUBM DATE: 05Jun65/

UDC:  669.14.018.2
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AUTHOR: . Markin .s.“‘ V.3 Tutov, I. Ye._E«Prosvlrin. K. V,3 Shevelev, A. Ye. yaolkov, :
G, M.; Zemnukhov, I. F. It L B
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TITLE: A steel for pressin %Claaa 40, No. 173007 |
19 i

SOURCE: Byulleten' izobreteniy i tovarnykh znakov, no. 14, 1965, 80

TOPIC TAGS: alloy steel, tungaten ate%l. chromium stael &
1)

ABSTRACT: This Author's Certificate }ntmducea a stesl for preseing which contains’
carbon, silicon, manganese, chromium, molybdenum, vanadium, tungsten and aluminum.
'The mechanical properties of the steel are improved by using the following composi=- S
ition (in %)s 0,37-0,45 carbon; 0.4-0.8 silicon; 0.5-0.7 manganese, 2.5-3.0 chro- C
Emium; 0.9-1.2 molybdenum; 0.6-0.8 vanséium; 1.0-1.4 tungsten; 0.4-0.8 sluminum,
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VISHENKOV, S.A., kand. tekhn, nauk; KASPAROVA, Ye.V., inzh.; Prinima-
11 uchastiye: RYABCHENKOV, A.V., doktor khim. nauk, prof.;
VELEMITSINA, V.I., inzh,; ZUSMANOVICH, G.G., kand. tekhn.
nauk; {_U_T.;V_,,LX.&.-, kand, tekhn. nauk, retsenzent; KUBAREV,
V.1., Inzh., red.; TAIROVA, A.L., red, izd-va; MAKAROVA, L.A.,
tekhn. red,; MEL'NICHENKO, F.P., tekhn. red,

[Increasing the reliability and durability of machine parts by

chemically nickel coating] Povyshenie nadezhnosti i dolgovech-

nosti detalei mashin khimicheskim nikeliroveniem. Moskva,

Mashgiz, 1963. 205 p. (MIRA 16:6)
(Protective coatings) (Nickel)
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TUTOV, I.Ye., kand,tekhn.nauk; KONDRASHEV,
A.I". inzh' T

Local hent treatmont of joints made by automatic welding under flux.
Motalloved, 1 obr, met, mno.8:38-43 Ag '58. (MIBA 11:9)
1. TSentralnyy nauchno-issledovatel'skly institut tekhnologii 1
mashinostroyeniya i Novo-Kramatorskiy zaved tyazhelogo mashino-
stroyeniya.

(Blectric welding) (Metals--Heat treatment)
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Metallovedeniye; posobiye dlya kvalifitelirovanny o

rabochikh (Metal working; a textbook for qualified workers)

1zd, 2. Moskva, Masbgiz, 1954,

319 p. illus., dlagrs., tables.
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BOOK Call No.: AP645595

Author: TUTOV, I. Ye., Kand. of Techn. Sci.
Full Title: PHYSICAL METALLURGY. 2nd ed, rev. and suppl.
Transliterated Title: Metallovedeniye. Izd. 2-e, perer. 1 dopol.

PUBLISHING DATA
Originating Agency: None
Publishing House: State Sclentific and Technical Publishing House
of Machine-Building Literature (MAShGIZ)
Date: 1954 No. pp.: 320 No. of coplies: 30,000
Editorial Staff-
Editor: Levando, V. V. Editor-in-Chief: Beyzel'man, R, D. Eng.
PURPOSE AND EVALUATION: This is & textbook on physical and to some
extent on mechanical metallurgy -intended ¢ for qualified foremen
and for members of the technical staff of heat treating and metal
working shops of machine-bullding plants. It is a well-written
book, giving quite an extensive outllne of the fundamentals of
metallography and of thelr applications to problems of metal working
and casting. Many of the alloys produced in Russla are mentioned,
and their markings and some data/%p their characteristics are
1

N
R R
.
P AN Py,

fe I

APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001757620010-2"



"APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R0

AV oy B e B L 12
g e,

01757620010-2

P S A SR R T

P T

7‘ a2kl .Asz_.
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given. The book does not cover many topics, among them: production
and refining of metals; furnaces, refractories and fuels; the new
dislocation theory of the crystal structure of metals and alloys;
impact strength and testing; fatigue and fatigue resistance;
corrosion and corrosion resistance; and power and welding metallurgy.
Otherwise in the extent of material covered this textbook can be
compared with standard American college textbooks on physlcal metal-
lurgy, such as: Clark, D. S. and Varney, W. R. Physical Metallurgy
for Engineers, 1952, Stoughton, B., Butts, A. and Bounds, A. M,
Engineering Metallurgy, 1953.
TEXT DATA

Coverage: This book outlines principles of the crystal structure of
steel, cast iron, aluminum and other alloys, with their mechanical
and technological properties and characteristics. It describes
those principles. of metallography which are basic for the practical
heat treatment shop work of englneering alloys. Outlined are the
typical defects encountered in the production and finishing of
machine part castings, their causes, and methods of their ellimi-
nation and correction. In this second editlion the following
chapters have been revised: Ch I, crystal structure of metals and
alloys; Ch III, the critical poi7%§‘of steel and cast-iron; and
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Ch V, principles of steel heat treatment and of steel nitriding.
The following new sections of more practical character have been
added: defects resulting from cementation and nitriding of steel;
defects resulting from processes of heat treatment of steel and of
aluminum and magnesium alloys. The section on defects of steel
forgings has been rewritten. For the subject of defects, the
general plan of presentation 1s as follows: 1, the description
of the kind of defect, 2. the forms in which 1t appears,

3. methods of detection, L, possible causes of formatlion,

5. technological methods of prevention,G. methods of correction.
The book 18 richly supplied with many tables, diagrams and ‘charts.

Table of Contents - Pages
Preface to the Second Edition 3
Introduction 5

Ch. ¥+ Alloys, their Structure, Properties and Working (Princi-
ples of Metallography)

Crystal structure of pure metals

Crystal structure of alloys

Plotting of an equilibrium diagram for alloys

Basic types of equilibrium dlagrams

Influence of structure on the propertlies of alloys

3/7
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Pagas
6. Casting and the resulting defects 24
7. Influence of heat deformation on the properties of alloys 48
8. Deformation of metals in a cold stage 52
9. Preliminary remarks concerning the influence of thermal
N working on the properties of alloys. 57
Ch.II. Methods of Quality Control of Metals and Alloys 60
1. Verification of the chemical composition 60
2. Verification of homogeneity and purity of alloys 61
3. Verification of mechanlcal properties of metals and
alloys . 63
Ch.IIL Alloys of Iron with Carbon (Steel and Cast-iron) 75
1. General questions ™
2. Allotropic modifications in 1ron T6
3. Equilibrium diagram of iron-carbon alloys 8
. Critical points of steel and cast-lron 6
Ch.IV. Principles of the Heat Treatment of Steel 92
1. General.questions 92

2, Annealing and normalizing of steel

3. Quenching of steel

I, Methods of quenching

5. Tempering and aging of stei}%'and alloys
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Pages -
Ch. V. Thermo-chemical Treatment of Steel 129
1. (Qeneral questions 129
2. Cementation of steel 12
ﬁ. Nitriding 13 .
. ILiquid cyaniding 138 I
5. @Gas cyaniding ' 139
Ch.VI. Defects Resulting from Thermal-chemical and Heat
Treatment of Steel 140
1. Defects resulting from cementation with solid carbu-
" rizing compounds 140
2, Defects resulting from gas cementatlon 47
3. Defects resulting from heat treatment 153
"}, Defects resulting from nitriding 165
Ch.VII Steel 177
1. General questions 177
2. Marking of steels 180
- 3. Influence of carbon and of unavoldable admixtures 184
. Influence of special ingredients 186
5. Low-carbon structural steels (for construction and
welding) 188
6. Cementing steels 196
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Pages

g. Structural steels of medium strength 200
. Structural steels of high-strength 201
9. Stainless and heat reslsting steels 206
10, Tool steels 208
11. Defects in steel forgings 221
External defects 222
Defects apparent in fractures 224

Defects exposed by macro-and micro structure
methods 234
Defects exposed by supersonic methods 242
Defects exposed by magnetic methods 243
Ch.VIII.Cast ¥ron 247
1, Applications of cast iron 247
2. Cast iron structure 24y

3. Relation between mechanical properties of cast
iron and 1ts structure 25
4., Factors controling cast iron graphitization 25
5. Cast iron with silicon as modifier 259
6. Malleable cast iron 261
g. High-strength cast iron 263

. Influence of heat treatment on the structure and
properties of cast iron 264
6/ 7
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Pages
Influence of steel and cast iron gtricture on their
cutting machinability 269
Aluminum Alloys 271
Characteristics of aluminum and of its alloys 271
Workable aluminum alloys for deformation 274
Aluminum alloys suited for shaped castings 282
Defects of aluminum alloys 287
Defects. of forgings and of rods : 287
Defects of forging and stamping 290
Defects of heat treatment of forged castings 292
Defects of heat treatment of cast parts 296

5. Behavior of aluminum alloyz in <old working 297
Ch. X. Magnesium Alloys 299
Ch. XI Copper alloys 306
Ch.XII.Bearing and antifriction alloys 311
Appendix 314

No. of References: None
Facilities: Many Russian metallurgists are mentioned in the text.
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Weldable structural steel. Biul. TSIICEM no.10:45-4€ '60.
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(Steel, Structural--Welding)
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PUBLISHING DATA
Originating Agency: None
Publishing House: State Scientific and Technical Publishing House

of Machine-Building Literature (MAShGIZ)
Date: 1954 No. pp.: 320 No. of copies: 30,000
Editorial Staff-
Editor: Levando, V. V. Editor-in-Chief: Beyzel'man, R, D. Eng. .

PURPOSE AND EVALUATION: This is a textbook on physical and to some

extent on mechanical metallurgy :intended ¢ for qualified foremen

and for members of the technical staff of heat treating and metal
working shops of machine-building plants. It is a well-written
book, giving quite an extensive outline of the fundamentals of
metallography and of their applications to problems of metal working
and casting. Many of the alloys produced in Russla are mentioned,
and their markings and some data/%p their characteristics are
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given. The book does not cover many toplcs, among them: production
and refining of metals; furnaces, refractories and fuels; the new
dislocation theory of the crystal structure of metals and alloys;
impact strength and testing; fatligue and fatigue resistance;
corrosion and corrosion resistance; and power and welding metallurgy.
Otherwise in the extent of material covered this textbook can be
compared with standard Amerlican college texthooks on physlcal metal-
lurgy, such as: Clark, D. S. and Varney, W. R. Physical Metallurgy
for Engineers, 1952, Stoughton, B., Butts, A. and Bounds, A, M.
Engineering Metallurgy, 1953.
TEXT DATA

Coverage: This book outlines principles of the crystal structure of
steel, cast iron, aluminum and other alloys, with thelr mechanical
and technological properties and characteristics. It describes o
those principles. of metallography which are basic for the practical -
heat treatment shop work of engineering alloys. Outlined are the :
typical defects encountered in the production and finlshing of
machine part castings, thelr causes, and methods of their elimi-
nation and correction. In this second edition the following
chapters have been revised: Ch I, crystal structure of metals and
alloys; Ch III, the critical poi&%g of steel and cast-iron; and

2
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Ch V, principles of steel heat treatment and of steel nitriding. -
The following new sections of more practical character have been '
added: defects resulting from cementation and nitriding of steel;
defects resulting from procemes of heat treatment of steel and of

aluminum and magnesium alloys. The section on defects of steel

forgings has been rewritten. For the subject of defects, the

general plan of presentation is as follows: 1. the description

of the kind of defect, 2. the forms in which 1t appears,

3. methods of detection, 4, possible causes of formation,

5, technological methods of prevention, 6. methods of correction.

The book is richly supplied with many tables, diagrams and’'charts. .
Table of Contents Pages
Preface to the Second Editlon 3
Introduction 5

Ch. ?w Alloys, their Structure, Properties and Working (Princi-
ples of Metallography)

1. Crystal structure of pure metals 8

2. Crystal structure of alloys 13

3. Plotting of an equilibrium diagram for alloys 7

4, Basic types of equilibrium diagrams 22

5, Influence of structure on the properties of alloys 33 ,
3/7
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ze
6. Casting and the resulting defects 24
7. 1Influence of heat deformation on the properties of alloys 48
8. Deformation of metals in a cold stage 52
9, Preliminary remarks concerning the influence of thermal
working on the properties of alloys. 57
Ch.II. Methods of Ouality Control of Metals and Alloys 60
1.  Verification of the chemical composition 60 .
5. Verification of homogeneity and purity of alloys 61 -
3. Verification of mechanical properties of metals and
alloys . 63
Ch.IIT. Alloys of Iron with Carbon (Steel and Cast-iron) 75
1. General questions 75
2. Allotropic modifications 1in iron T6
3. Equilibrium diagram of iron-carbon alloys 78
L. Critical points of steel and cast-lron 86
Ch.IV. Principles of the Heat Treatment of Steel 92
1. General.questions 92
2. Annealing and normalizing of steel 93
3. Quenching of steel 101
., Methods of guenching 119
5. Tempering and aging of steﬁ}%_and alloys 123
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Pages
Ch. V. Thermo-chemical Treatment of Steel i2g
1. G@eneral questions 129
2. Cementation of steel 129
a. Nitriding 134
. Liquid cyaniding 138
5.  Gas cyanlding ' 139
Ch.VI. Defects Resulting from Thermal-chemical and Heat
© Tpreatment of Steel 140
1. Defects resulting from cementation with solid carbu-
rizing compounds 140
2. Defects resulting from gas cementation 147
3, Defects resulting from heat treatment 153
‘I, Defects resulting from nitriding 165
Ch.VII Steel 177
1, General questions 177
2. Marking of steels 180
- ﬁ. Influence of carbon and of unavoldable admixtures 184
. Influence of special ingredlents 186
5. Low-carbon structural steels (for construction and
welding) 188
6. Cementing steels
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Pages
g. Structural steels of medium strength 200
. Structural steels of high-strength 201
9. Stainless and heat resisting steels 206
10, Tool steels 208
11. Defects in steel forgings 221
External defects 222
Defects apparent in fractures 224
Defects exposed by macro-and micro structure
me thods 234
Defects exposed by supersonic methods 242
Defects exposed by magnetlic methods 243
Ch.VIII.Cast JIron 27
1. Applications of cast iron 247
2. Cast iron structure 2hg
3, Relation between mechanical propertles of cast
iron and 1ts structure 25
4, Pactors controling cast iron graphlitization 25
5. Cast iron with silicon as modifier 259
6. Malleable cast iron 261
g. High-strength cast iron 263
. Influence of heat treatment on the structure and
properties of cast iron 264
6/ 7

APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001757620010-2"



"API?ROVEI? FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001757620010-2

?} i A R A RPN B S AR el 2 e

R s S S A e S SR p T BT

_ Metallovedeniye. Izd. 2-#, perer. 1 dopol. AID 724 - X
Pages

Influence of steel and cast iron stpucture on their
cutting machinablility 269
271

Aluminum Alloys
Characteristics of aluminum and of 1ts alloys

Workable aluminum alloys for deformation
Aluminum alloys sulted for shaped castings
Defects of aluminum alloys

Detects. of forgings and of rods

Defects of forging and stamping

Defects of heat treatment of forged castings

Defects of heat treatment of cast parts
Behavior of aluminum alloyz in cold working

5
Ch. X. Magnesium Alloys
Ch. XL Copper alloys
Ch.XII.Bearing and antifriction alloys
Appendix

No. of References: None
Facilities: Many Russian metallurgists are mentioned in the text.
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[Science of metals; textbook for trained workers] Metallovedeni:

posoble dlia kvalifitsirovannykh rabochikh, Izd, 2-e, perer. i dop.

Moskva, Gos, nauchno-tekhn, izd-wvo mashinostroit. lit-ry, 1954.
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(Metallography) (Alloys)
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16(1);28(2) PHASE I BOOK EXPLOITATION S0v/2349

Dobrogurskiy, Sergey Osipovich, Vyacheslav Antipovich Kazakov, and
Viktor Konstantinovich Tutov

Schetno-reshayushchiye ustroystva Computers) Moscow, Oborongiz,

1959. 463 p. Errata slip inserted. 20,000 coples printed.

Reviewer: N.I. Pchel'nikov, Doctor of Technical Sciences, Pro-
fessor; Scientific Ed.: L.N. Presnukhin, Doctor of Technical
Sciences, Professor; Ed. of Publishing House: M.F, Bogomolova;
Tech. Ed.: V.P. Rozhin; Managing Ed.: A.I. Sokolov, Engineer.

PURPOSE: This book is approved by the Ministry of Higher Education,
USSR, as a textbook for students in vtuzes. .

COVERAGE: The book is divided into three parts, In the first
part, written by Professor S.O. Dobrozurskiy, various mechanical
calculator mechanisms such as friction and gear differential
mechanisms are discussed in detall. Here the author stresses the
structural peculiarities of the various mechanisms and the
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Computers S0V/2349

operations they perform. The author also discusses various
characteristic components and the problems concerning them whioch
are often encountered in the construction of caloulators,
Problems of acouracy in operation, tha most important requirement
any oalculator has to meet, are accorded a significant place in
the book., In the second part of the book, written by Dooent V.A.
Kazakov, a study is made of electrio and electromechanical devices,
i.e., potentiometers, rotary transformers, and various differen-
tiating and integrating devices. The third part, written by

V.K. Tutov, covers elements of servosystems, their fundamental
statlio and dynamic characteristios, and the functions that they
can parform., Among the types of servosystem elements studied

are devices whioh determine the difference between two values,
devices which handle the input signal, and devices which amplify
the error signal, Among the error- measuring devices, a study 1is
made of selsyns, while amplifiers are represented by electronic,
thyratron, and magnetio amplifiers and amplidymes, Direct and
alternating current motors which handle the, input signal are
considered last. No personalities are mentioned, References are
given at the end of each of the three parts of the book.
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TABLE OF CONTENTS:
Preface
Introduction
PART I. CALCULATOR MECHANISMS
Ch. I. General Information
1l. Mechanlsms
2, Scales
Ch. II. Accuracy of Mechanisme and Calculation of Errors
3. Forms of errors and the accuracy of the result

4, The summation of errors on a driven link
5. Experimental determination of systematic errors

Ch. III. Componehts and Auxiliary Mechanisms of Calculators
6. Detachable joints of calculator parts
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7. Axles and shafts 27
8. Couplings 28
9. Bearings 30
10. Forward motion guides 31
11, Locking devices 32
12, Gauges 35
13. Mechanisms with matching indicators 36
Ch. IV. Transmission of Motion in Mechanisms 37
14, Transmission of rotary motion 37
Friction transmission 37
Toothed transmissions 39
Ch. V. Mechanisms Performing Mathematical Operations 51
15, Summing mechanisms 52
Differential mechanisms 52
Crank summing mechanisms 55
- Other designs of summing mechanisms 58
16, Multiplication mechanisms 61
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Multiplication by constant factors 61
Sliding-orank multiplication mechanisms with constant
scale 61
Multiplication mechanisms with variable scale 66
Mechanisms for multiplication by means of raising to a
square 67

17. Trigonometric mechanisms 71
18, Graphs . ' 82
19, Cam mechanisms 8%
Disc cams 84
Conoilds
Mechanisms with lower pairs for the approximate reproduction
of complicated functions of one variable 108
20, Mechanisms for the differentiation and integration 114
Friction mechanisms with variable reduction ratio 114
Automatic friction mechanism 123
Graphic tachometer 128
Mean velocity tachometer 130
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Bibliography 131 ‘
PART II, ELECTRIC AND ELECTROMECHANICAL CALCULATORS

Introduction 132
Ch., I. General Properties of Electric Calculators 133
l. Electromechanical calculator networks 133
2. Operatiponal amplifiers 138
3. Methods of adding electrical values 146
Ch, II. Potentiometers 152
4, Errors of potentiometers caused by the load 153
2. Design of housings for functional potentiometers 163
6. Design of housings whose heights tend to zero or infinity 169
7. Potentiometer with wave-shaped housing 172
8. Design of resistances in potentiometers and rheostats for
multicasacdade. circuits 175
. Circuits for the multiplication of monomials 175
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Circuit for multiplication by a binomial
Division circuit
9. Shunted poteniometers
10. Shunted potentiometers which generate functions of two
independent variables
11. Bridge circuits (direct ourrent)
Sensitivity of a bridge circuit
Rheostat bridge circuits
Pontentiometric bridge circuits
Brigge function generators with linear resistors
12, Constructions of potentiometers

Ch, I1I. Rotatable Transformers
13, Sine-~cosine rotatable transformers
14, CQonssructive rotatable transformers
15. Linear rotatable transformers
16. Constructions of rotatable transformers
17. Compensator of rotateble transformer errors
18. Construction of calculator circuits on a rotatable trans-
former
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Ch, IV, Differentiating Devices
Magnetoelectric tachometer
Tachogenerator
Asynchronous tachometer
Differentiating circult of RC type

Integrating Devices
An electric motor as an integrator
Integrating drive
Integrating circult of RC type
Electronic integrator

Bibliography
PART III. ELEMENTS OF SERVOSYSTEMS
Ch, I, Selsyns
1. Constructlon of selsyns
2. Operational principle of selsyns
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3. Operational principle and construction of magslips - 300
4, System of equations which describe the physical processas
in the selsyns operating in the indicator system 301

5. Longipudinal and lateral components of the secondary 6ur-
rent .of a sensor and receiver operating in an indicator
mode 305

6. Phase currents in an indlcator synchronized transfer 308 .
7. Synchronizing moment 309
8. Specific statistical synchronizing moment 312
9. Operating the selsyn sensor on several parallely connected
receivers 314
10. Classes of accuracy of the indicator selsyns 315
11. The exact and rough reading in the indicator synchronized
transfar 318
12. Operation of the selayns in the transformer system 321
13, Velocity effect on the exactness of measurement of the
displacement angle 324
14, Increasing the accuracy of measuring the displacement
angle 327
15. Elimination of the false zero from a dual-speed system 330
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16. Synchronizer circuits 332
Ch., II. Amplifiers
A. Electronic and Thyratron Control Amplifiers 337
17. Modulators 337
18. Phase discriminators 347
19. Electronic power and phase-inverter amplifiers 354
20. Thyratron amplifiers 360
B, Magnetic Amplifiers [ 363
21, Operating principle of a magnetic amplifier 364
22. Characteristics of a magnetic amplifier 367
23. Application of positive feedback in a magnetic am-
plifier 373
24k, Graphical method for the determination of the load
characteristics of a feedback magnetic amplifier 379
25. Designation of shift coils 382
26. Application of push-pull magnetic amplifiers 383
27. The transfer function of a magnetic amplifier 389
28. The time constant of a magnetic amplifier 391
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C. Amplidynes 394
29. The operational principle and construction of an
amplidyme 395
30, Statistical characteristics of an amplidyne 397
31. Amplification coefficient of an emplidyne 401
32, Dynamic characteristics of an amplidyne 4ol
33. Transfer function of an amplidyne operating in connection
with the control motor ko7
Ch. III. Control Motors o 108
A. Direct Current Motors 408
34, Methods of adjusting the speed of a direct current
motor with independent excitation 408

35. Static characteristics of a direct current motor
during the adjustment of rate of change of armature
voltage ) 410
36. Static characteristics of a direct current motor
during the adjustment of rate of change of excitation
current 412
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37. Dynamic characteristics of a direct current motor
during the adJustment of rate of change of armature

voltage 415
38. Transfer function of a direct current motor during the
adjustment of rate of change of excitation current 418

39. Dynamic characteristics of a direct current motor during
the adjustment of rate of change of excitation

current 419
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TITLE: Ultrasonic propagation in supercooled liquids
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TEXT: Using the pulse method, the authors investigated sonic velocity in
salol and thymol in a wide temperature range, including the region of the super- .:
cooled state, The experiment made it possible to observe with ease variations

in sonic velocity smaller than 0.5 m/sec, Incident to transition through the
melting temperature, both substances evince a jump of Sonic velocity. This Jump
amounted to 4 m/sec in salol, and 5 m/sec in thymol, No change in the temperature
coefficient of sonic vibration was observed incident to the said transition,

The observed Jumps were the same for transition from the supercooled state into

the liquid state and from the liquid state into the supercooled state, The

authors hold that the abrupt change observed in ultrasonic velocity incident
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to transition through the melting point is an indication that there exists, in

the supercooled state, a molecular modification different from that of the liquid
state, "There are 29 rnferences.

I, Ratinnkaya'

[Abstracter's note: Complete translation]
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AUTHORS: Sheyman, V. A., ‘Tutova, B, G.

'TITLE: Calculation of the heat-transfer proceas in three-component systems

!SOURCE: Inzhenerno-fizicheskiy zhurral, v. 11, no. 6, 1966, 787-796

ETOPIC TAGS: heat transfer, heat transfer coefficient, heat transfer fluid, heat loss,
! boundary value problem, inverse problem, temperature

ABSTRACT: A method for calculating heat transfer in systems with three heat-transfer
! agents of variable heat-transfer coeffioients and surfaces is proposed (see Fig. 1).
For this system, the equations for gradientlesa particle heating are:

A < - (€ — () dFy— = f")dr.,, |
. 1 i
, ! i

A = (¢ — 1) dF,, ;‘

ol r)_ \ |

A" = F B (¢ —t")dF,. -
:F._W ( ) s_. )
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Fig. 1. Motion of heat-transfer

agents: I - gas; II -~ fine .

dispersed materials; III - large ?"J ~ ?\T
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particles
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a0 |

The heat-tra.nafer coeffioients vary with the X coordinate as: . l—
a.ﬂc..exp(—c.l’.), Uy = Gy €3 (— G3Fy). :

The heat-transfer surfaces vary with thé x coordinate as: 1?3 = bFp+ The temperatures —

of heat;tranafer ageats I, II, and III (gas, fine diepesrsed materials, and large
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‘particlea) are determined by the equatlonax )
] IRV TU
&=y s X w X7 o
E gos» e
6= 6 + YRn exp(c.X),
"'and

+% expl(ci—c) X1(6' — ).

Heat transfer between two sgents is discusaed. The possibility or an invoréo problea
is also mentioned. Orig. art. has: 54 formulas and 1 diagranm.

SUB CODE: 20/ SUBM DATE: 18Jul66/ ORIG REF: 007/ OTH REF: 002

Ae'll el+ p exp(c“)
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122
Abstract : An iavestigation was made of the influence of tension,

up to the yield point, on the value of the perneabili-
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Lbstract The effect >f alteriating mogictic induction coasists
of the appearance i an alternating macnetice induc-
tiosn B, of frequency 2 ¢, parallel to the wire axis,
vhen tﬁe 1atter carries o current of frequency. By
meietic permeabllity A one understands ina this
case the rotio of the effective values of the induc-
tioi B, to the intensity of the magnetic field He,
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